Purpose The postpartum period presents the highest risk for women's mental health throughout the lifespan. We aimed to examine the Social Identity Model of Identity Change in this context. More specifically, we investigated changes in social identity during this life transition and their consequences for women's postpartum mental health. Methods Women who had given birth within the last 12 months (N = 387) reported on measures of depression, social group memberships, and motherhood identification.
Loss of valued group memberships predicts depression in postpartum mothers
Postpartum depression (also known as postnatal depression) is estimated to affect 10-20% of mothers [1, 2] and is widely recognised as a significant public health issue [3, 4] . Major features of postpartum depression include severely depressed mood, anxiety, fatigue, compulsive thoughts, loss of control, feelings of inadequacy, irrational fears, and an inability to cope [5] . The condition critically impairs maternal well-being and functioning, and has serious consequences for both the mother and her infant, including insecure attachment in infants [6] , childhood conduct problems [7] , decreased marital relationship quality [8, 9] , and increased suicide risk [10] [11] [12] . Indeed, the postpartum period presents the highest risk for women's mental health throughout the lifespan [13] .
All women are potentially vulnerable to postpartum depression; however, a consistent finding of epidemiological studies is that the major risk factors for developing postpartum depression are largely of a psychosocial nature [14] . In particular, lack of social support has been reliably identified as a strong predictor [15] [16] [17] [18] [19] . These findings highlight the importance of supportive relationships for maternal mental health. Previous research in the context of postpartum depression has predominantly conceptualised social support as an individual difference (e.g., as arising from a women's interpersonal social networks and being relatively stable over time [20] ). However, an alternative perspective can be proposed on the basis of social identity theorising [21] which argues that social group memberships (rather than interpersonal relationships) are a key basis for social support [22] . This is because a person's sense of self is informed as much by their social identities (''we'' and ''us'') as by interpersonal relationships [21, 23] . This sense of ''us'' can be derived from a wide range of group memberships (e.g., work groups, sporting teams, and recreational clubs), and the social identities which emerge when individuals come to define themselves in terms of group membership provide a sense of belonging and connectedness [24, 25] . In line with these arguments, social identification has been shown to have a range of benefits for mental health, such as instilling a sense of control [26] , meaning [22] , coping [27] , and resilience [28] .
Particularly relevant to the present discussion is the fact that social identification has also been found to be a key basis for the provision and receipt of effective social support [61, 62] . More specifically, it has been found that people are more likely to provide social support to others with whom they feel that they share social identity (i.e., members of a psychological in-group), and also, as a corollary, to receive support from others who perceive them to share social identity. Social support is also more likely to be perceived as helpful (e.g., interpreted in the spirit that is intended) in the context of shared social identity [22] .
Supporting this analysis, a growing body of research suggests that many of the health benefits attributed to social connectedness arise from membership in social groups [29] . For example, group memberships negatively predict depressive symptoms, such that the more group memberships a person has, the lower their risk of developing depression. In particular, longitudinal research [30] has found that social group memberships help to alleviate depression symptoms, prevent against depression relapse, and protect against future depression. Importantly too, these group memberships can be derived from a wide range of different sources (e.g., religious, sporting, and educational), indicating that, whatever the basis of a particular group membership, the feeling of ''us'' that members experience has benefits for mental health [31] . Further research has also shown that it is not merely group attendance, social contact, or formal membership that has this anti-depressant effect, but instead, it is only those who socially identify with a group who experience the benefits of group membership [32, 33] .
It is clear, then, that group memberships are an important basis of healthy functioning, at least in part because of the social identification that they create and consolidate. But what happens when an individual loses important group memberships? The Social Identity Model of Identity Change (SIMIC [34] [35] [36] ) argues that, because our sense of self is comprised of social identities, any loss of group memberships will pose a threat to well-being. SIMIC argues that life transitions (e.g., becoming a mother) are often stressful precisely because they involve identity loss [37] . Consistent with this point, studies that have tested SIMIC in the context of a range of life transitions have shown that these involve a loss of group memberships (and thus social identity), with negative consequences for wellbeing. These include the transition from school to university [35] , entry into residential care [38] , and the onset of stroke [39] .
It follows from this analysis that pregnancy (and becoming a mother) could also be a life transition that is associated with social identity discontinuity of a form that compromises mental health. Pregnancy and childbirth are major life events in their own right [55] , and potentially contribute to women's higher risk of mental illness during this period. Indeed, suicide is the leading cause of maternal death [12] . SIMIC suggests that one reason for this increased risk is that the transition to motherhood often involves women giving up recreational activities (and associated membership of activity groups) and employment (and associated membership of work groups) and thereby losing important aspects of their social sense of self. Qualitative evidence (e.g., [56, 57] ) suggests that women often experience motherhood as involving major identity change. Nevertheless, to our knowledge, no prior research has investigated the implications of this for social connectedness or provided a quantitative examination of identity loss in motherhood.
At the same time, though, SIMIC argues that the stress of life transitions can be counteracted if individuals are able to maintain group memberships or to replace lost group memberships with new ones [35] . Accordingly, to the extent that a mother is able to maintain valued group memberships that she had prior to pregnancy and childbirth (e.g., those associated with family), or to join new valued groups (e.g., a mother's group), this should tend to be associated with positive mental health outcomes (see Fig. 1 ). Indeed, to the extent that being a mother is itself a Fig. 1 The Social Identity Model of Identity Change (SIMIC), as applied to postpartum mental health. Adapted from [36] basis for a valued social identity, this should be predictive of well-being.
The aim of the present study is to test SIMIC in the context of women giving birth. More specifically, we aim to investigate the effects of changes in social identity associated with this life transition on women's postpartum mental health. In line with SIMIC and the arguments above, we tested three hypotheses: H1 After having a baby, women will report a decline in important group memberships. H2 Changes in important group memberships will predict postpartum mental health, such that: (a) a decrease in group memberships will predict increased depressive symptomology, whereas (b) maintaining group memberships, or (c) gaining new group memberships will predict reduced depressive symptomology. H3 Social identification as a mother will be positively associated with mental health.
Method Participants and procedure
Participants (N = 387) were recruited via Amazon Mechanical Turk, an online platform for recruiting workers for small tasks [40] . Women from the United States who had given birth within the past 12 months were invited to complete the ''Your Baby, Your Story'' survey, which included questionnaires to assess mood and identity changes following having a baby. Women were asked to respond to the questions with regard to their youngest child. Five participants who did not identify as female or did not state that they had given birth in the last year were excluded from the analyses.
Measures and design

Social identity measures
Participants indicated the degree to which they agreed or disagreed with statements on seven-point Likert scales (1 = do not agree at all; 7 = agree completely). Responses for each subscale were averaged to create a mean score. Current group memberships Four items (a = 0.93) from the Exeter Identity Transition Scales (EXITS: [39] ) were used to assess current membership in multiple groups (e.g., ''I have strong ties with lots of different groups'').
New group memberships Four items (a = 0.97) from the EXITS [39] assessed joining and belonging to new groups since having a baby (e.g., ''After having a baby, I have strong ties with one or more new groups'').
Past group memberships Four items (a = 0.95) from the EXITS [39] assessed past membership in multiple groups (e.g., ''Before having a baby, I had strong ties with lots of different groups'').
Continuity of group memberships Four items (a = 0.93) from the EXITS [39] assessed continuity of membership in multiple groups over the course of pregnancy and having a baby (e.g., ''After having a baby, I continue to have strong ties with the same groups as before having a baby'').
Social identification as a mother Four items (a = 0.86 [41] , adapted from [42] ) were used to measure women's identification as a mother (e.g., ''Being a mother is an important part of how I see myself'').
Depression symptoms
General depression symptoms were assessed using the Depression Anxiety Stress Scales (DASS21: [43] )-a selfreport scale designed to measure negative emotional states of depression, anxiety, and stress. Participants indicated how much particular statements applied to them over the past week on a four-point scale (0 = did not apply to me at all; 3 = applied to me very much; e.g., ''I felt that life was meaningless''). Scores for the depression subscale were summed and multiplied by two [43] . The depression subscale was reliable (a = 0.93).
In addition, the ten item Edinburgh Postnatal Depression Scale (EPDS: [44] ) was used to assess emotional distress specific to the postpartum period (e.g., ''I have blamed myself unnecessarily when things went wrong'' on a fourpoint scale; 0 = Never; 3 = Most of the time). The items were summed and formed a reliable scale (a = 0.78).
Finally, the survey included measures of depression diagnosis (past or present). Women were first asked if they had ever been diagnosed with depression by a medical professional prior to the birth of their youngest child (yes = 1; no = 0). Second, women were asked if they had been diagnosed with depression by a medical professional in the time since the birth of their youngest child.
Demographics
Participants were asked to enter their age, ethnicity, and marital status (which was converted to a dichotomous categorical variable; 1 = relationship, 0 = single). They were also asked to indicate their annual household income (on a seven-point scale; under $10,000 = 1; over $60,000 = 7) as a measure of socioeconomic status. Women indicated that how many children they had (converted to a dichotomous categorical variable: 2 = multiparous, 1 = primiparous) and their youngest child's age in months.
Results
Descriptive statistics
Descriptive statistics and correlations are presented in Table 1 . Women were on average 28.87 years old (SD = 5.07), typically in a relationship (n = 323, 83.5%), and identified as being Caucasian (n = 288, 74.4%). The median household income was US$40,000-$50,000 per year. 260 women (67.2%) were primiparous. On average, mothers had given birth six months prior to the study.
In regard to mental health, 66 women (17.1%) reported having a diagnosis of depression prior to the birth of their youngest child. Only 17 women (4.4%) reported a formal current diagnosis of postnatal depression; however, 162 women (41.9%) had a score of [13 on the EPDS, indicating significant emotional distress [45] , and 105 women (27.1%) gave a score greater than 0 (''Never'') when asked if they had experienced thoughts of harming themselves within the past week.
Current group memberships were negatively correlated with depression scores on the DASS21 (r = -0.15) and EPDS (r = -0.18). Continuity of group memberships was also negatively correlated with depression scores on the DASS21 (r = -0.16) and EPDS (r = -0.23). Past group memberships and new group memberships were not significantly associated with depression scores on the DASS21 or the EPDS. Consistent with previous literature (e.g., [14, 60] ), history of depression was significantly positively correlated with postpartum depression scores on both the DASS21 (r = 0.23) and EPDS (r = 0.21).
Tests of hypotheses
To test H1, a paired-samples t test was conducted to examine women's multiple group memberships before and after having a baby. Women scored higher on past group memberships (M = 3.76, SD = 1.79) than on current group memberships (M = 3.59, SD = 1.63); t(386) = 2.53, p = 0.012. In line with H1, this suggests that women on average experienced a (small) decline in multiple group memberships after the birth of a child.
Two hierarchical regressions were conducted to test H2a, with the: (1) DASS21-depression subscale and (2) EPDS as dependent variables. Previous multiple group memberships were included as a covariate at Step 1. Current multiple group memberships were entered at Step Two further hierarchical regressions were conducted to test the proposed pathways through which current group memberships might protect mental health: H2b (that maintaining group memberships will predict less depressive symptomology) and H2c (that gaining new group memberships will predict less depressive symptomology). At Step 1, previous multiple group memberships were added; at Step 2, continuity of group memberships and new group memberships were added. Continuity of group memberships emerged as a significant negative predictor of DASS21 depression (b = -0.16, p = 0.002) and EPDS (b = -0.24, p \ 0.001). However, new group memberships did not predict DASS21 depression (b = 0.04, p = 0.382) or EPDS scores (b = 0.08, p = 0.136). This indicates that, in line with H2b, continuity of social group memberships during pregnancy and the postpartum period tends to protect women against a decline in mental health. However, and contrary to H2c, gaining new group memberships after the birth of a baby was unrelated to women's mental health.
To test H3, two regression models were conducted. Identification as a mother was a significant negative predictor of both DASS21 depression (b = -0.44, p \ 0.001) and EPDS (b = -0.45, p \ 0.001). In line with H3, this indicates that the more that a mother identifies as a mother the less likely she is to experience depressive symptomology after giving birth.
Sensitivity analyses
Several follow-up analyses were conducted to provide more conservative tests of the hypotheses. The first analysis added several covariates-specifically, age, socioeconomic status, marital status, and previous history of depression-to the hierarchal regression models used to test H2a, H2b, and H2c (see Table 2 ). For H2a, current multiple group memberships (controlling for previous multiple group memberships) marginally predicted DASS21 depression (b = -0.13, p = 0.062) and remained a significant negative predictor of EPDS (b = -0.18, p = 0.012). This suggests that a decrease in multiple group memberships after having a baby is still associated with increased depressive symptomology even when controlling for known risk factors for postpartum depression. For H2b, continuity of group memberships remained a significant negative predictor of DASS21 depression (b = -0.13, p = 0.014) and EPDS (b = -0.21, p \ 0.001). For H2c, and consistent with the results above, new group memberships did not predict DASS21 depression (b = 0.09, p = 0.107) but it did then predict EPDS (b = 0.11, p = 0.028). For H3, identification as a mother remained a significant negative predictor of both DASS21 depression (b = -0.39, p \ 0.001) and EPDS (b = -0.40, p \ 0.001).
In addition, we ran a series of analyses to determine whether parity (i.e., whether a participant was a first-time mother or not) moderates the effect of group membership on depressive symptomology. It seems likely that the life transition would be more stressful for primiparous mothers than multiparous women, as women who already have other children may already be integrated into social groups relevant to motherhood, and hence, the birth of another Analyses to test H2b and H2b were repeated with meancentred variables, with parity (Step 2), its interaction with new group memberships, and its interaction with continuity of group memberships (both Step 3) all added to the model. For DASS21 depression, parity was a non-significant predictor (b = -0.07, p = 0.175). At Step 3, the addition of the interaction terms was marginally significant, F change (2376) = 2.64, p = 0.073. The new group memberships 9 parity interaction term was non-significant (b = -0.06, p = 0.244). However, the continuity of group memberships 9 parity interaction was marginally significant (b = -0.09, p = 0.086). Simple slopes analysis indicated that for primiparous mothers, continuity of group memberships did not significantly predict DASS21 depression (b = -0.05, p = 0.482). However, for multiparous mothers, continuity of group memberships significantly and negatively predicted depressive symptoms, such that increased continuity of group memberships resulted in lower depression symptoms (b = -0.24, p = 0.001). For the EPDS, parity was also a non-significant individual predictor (b = -0.06, p = 0.210). At Step 3, the addition of the interaction terms was non-significant, F change (2376), p = 0.201.
Discussion
The aim of this study was to investigate the relationship between changes in social identity and women's mental health during pregnancy and the postpartum period. As anticipated, women reported significant changes in valued group memberships over this period, indicating that pregnancy and childbirth are significant life events that mark a period of substantial social identity change for women. Consistent with H1, women reported a decline in group memberships since the birth of their child. This is in line with previous research investigating social identity changes during major life transitions [35] . In line with H2a, it was those women who experienced a more marked decline in their group memberships who were at the greatest risk of reporting depression and postpartum depression symptoms.
However, continuity of group memberships-that is, the maintenance of pre-existing social identities-was predictive of better mental health. Specifically, consistent with H2b, women were at a lower risk of depression and postpartum depression when they stayed connected with important social group networks that they had been members of prior to the birth of their child. This is in line with previous research indicating that maintaining connections with important social groups over the course of transitional life events can sustain a sense of social support and thus be protective of mental health [15, 16] .
Unexpectedly, however, the majority of analyses suggested that new group memberships did not predict mental health (contrary to H2c). This is not consistent with SIMIC. We propose that this may be a result specific to new mothers, whose options for joining new social groups may be restricted by the realities of having responsibility for a newborn, unlike some of populations that have been investigated in previous research (e.g., new university students [35] ). Another possibility is that some women experienced the new group memberships that were available to them (e.g., mothers' groups) as incompatible with their existing group memberships. To explore this possibility, future research could employ a qualitative design to explore what kinds of groups women join during the postpartum period and ascertain whether their options here are indeed limited, and whether this has a bearing on mental health. A third possibility is that the development of meaningful identification with any new groups, and the support that flows from such identification, occurs over a longer period than that of this study (on average, mothers had given birth 6 months prior to the study). Given that shared social identification is an essential platform for giving and receiving support [22] , it is possible that the benefits of new group memberships for participants may still be emerging. Accordingly, future research could investigate how (and if) these new social groups memberships unfold over time and whether, as they do, this is associated with benefits for mental health.
Importantly too, identification as a mother was a strong positive predictor of mental health (H3). In other words, we can conceptualise motherhood itself as a new social identity, with mothers varying in the degree to which they incorporate motherhood into their self-concept. Those women who did identify as mothers were protected against depressive symptomology during the postpartum period (consistent with the broader literature on social identity and depression, e.g., [24, 33] ). However, mothers who had difficulty embracing this new identity were at a much higher risk for postpartum depression. This is consistent with claims that identification configures not only a person's social life, but also their self-concept [46] . To be a mother, but not actually identify as one, leads to forms of social discontinuity and social displacement that compromise mental well-being [22] .
In addition, we explored the possibility that the life transition brought about by giving birth may be more significant for primiparous than multiparous mothers, as women who already have other children may already be integrated into groups relevant to motherhood, and thus, the birth of another child may have less impact on their group memberships and mental health. We did not find this to be the case. Indeed, on the contrary, it appears that, if anything, the well-being of multiparous mothers was more dependent on the continuity of group memberships after childbirth than is the case for primiparous mothers. Nevertheless, we stress that these results must be interpreted with caution, as this marginally significant effect was only found for one of the two measures of depression.
Theoretical and practical implications
SIMIC has previously been tested in a range of populations (e.g., [35, 38, 39] ), but this is the first study to examine this theoretical framework with a population of mothers. In line with our hypotheses, it indicates that the life transition associated with becoming a mother typically involves loss of group memberships (and thus loss of social identity) which is associated with compromised mental health. In this, the results also provided further evidence of the generalisability of the social identity approach to health in general (e.g., [25, 29] ) and supports previous claims (e.g., [30, 33] ) that the SIMIC model provides an appropriate and powerful framework for depression research and clinical practice.
However, the results also indicate that the social connections afforded by the maintenance of existing valued group memberships may be more important (at least for mothers) than joining new groups after a life transition. This suggests that any interventions for social isolation during the postpartum period may need to focus more strongly on the maintenance of existing valued group memberships than on encouraging women to join new groups (which may produce more stress than relief from social isolation).
The results of this study also suggest that existing explanatory models of postpartum depression need to incorporate social group networks, and explore that how these change over time, if they are to fully account for this condition. Although other forms of social connectedness, such as interpersonal bonds of affiliation between individuals [47] , are certainly not irrelevant, it appears that a woman's social identity network is very important for mental health in the postpartum period. This study provides evidence that loss of valued social networks during pregnancy and the postpartum period should be considered to be a significant risk factor in its own right that warrants screening and intervention.
From a clinical perspective, the present results point to the importance of antenatal screening-not just for symptoms of depression, but also to assess the social changes that women experience during pregnancy. Maternal health workers could monitor women for any loss of valued group memberships throughout pregnancy and the postpartum period to undertake early intervention. For example, by measuring social identification as a mother (e.g., with a single-item self-report measure (e.g., [41] ) during antenatal care appointments, maternal health professionals could quickly and easily assess whether a woman's social identity is changing. Low identification as a mother could be an early warning sign that a woman is at risk of developing depression. Furthermore, practitioners and support services for new mothers might direct resources to help women ''keep in touch'' with subjectively important social group networks throughout pregnancy and the postpartum period.
Another important practical implication of this study is that an intervention (or other form of preventative action) for mothers at risk of developing postpartum depression might benefit from a focus on strengthening existing group memberships. Individual psychotherapy sessions may not be available, affordable, or practicable for many mothers. In addition, postpartum depression in general remains under-screened, under-diagnosed, and under-treated [48] as women do not proactively seek help due to normative but stigmatised distress surrounding the condition. Moreover, mothers' fears about losing their baby have been found to be a major barrier to help-seeking behaviours, and thus may also lead to underreporting of postpartum distress. This in turn leads to women lacking assistance from supportive, accepting and non-judgmental sources [49, 50] . Furthermore, given that the vast majority of mothers refuse pharmacological treatment due to concerns about side effects and breast feeding [48, 50, 51] , a program that targets social (rather than individual) dysfunction may be preferable for many women. Indeed, research shows that maintaining one's membership of groups that have meaning for an individual is likely to be an effective intervention for depression [30] . Such theoretically derived interventions are rare, but one option is GROUPS 4 HEALTH (G4H)-a manualised psychological intervention that targets the development and maintenance of social group relationships and has been shown to improve mental health [52] [53] [54] . In line with this suggestion, future research in the present program will seek to determine the utility of this intervention for postpartum samples.
Strengths and limitations
As with all research, this study is not without limitations. A first limitation of the present study is that participants selfselected via MTurk. However, it is worth noting that MTurk participants have previously been found to be reliable [58] , attentive [59] , and more socio-economically and ethnically diverse than participants recruited by other means [40] . We also note that the sample that was captured in our study broadly reflects the population of the United States in terms of ethnicity and socio-economic status. More specifically, (1) 75% of the women in our sample identified as Caucasian compared to 77% of the US population [63] and (2) our sample reported a median household income of $40,000-$60,000 compared to a median US household income of $56,516 [64] . Accordingly, the limitations of this sample are not self-evidently more serious than those of the samples included in prior research on postpartum depression-where challenges of participant recruitment are widely recognised (e.g., [1, 10] ). Second, a previous history of depression may have impacted on participants' responses. For example, women who had a diagnosis of depression prior to having their youngest child may have had fewer previous group memberships than other women. Likewise, it is possible that women who were depressed had difficulty embracing their identity as mothers or engaging with other social group memberships. Another possibility is that women who experienced depression evaluated their postpartum group memberships more negatively than women who were not depressed. While this study cannot speak to the issue of causality and the relationship between depression and social identity is likely to be bidirectional, previous longitudinal research has found the pathway from depression to (lack of) social identity to be weaker than that from social identity to (lack of) depression [24] . A third set of limitations also arise from the study's cross-sectional design. In particular, the questions related to past group membership (e.g. ''before having a baby'') did not specify a particular timeframe prior to childbirth, and thus there may be an issue of retrospective recall, such that it is not clear exactly when the reported changes in group membership took place. Our analysis, therefore, cannot speak to when exactly changes in group memberships are happening during pregnancy and/or the postpartum period or support strong causal claims. For example, some women may be required or choose to terminate employment halfway through their pregnancy, whereas other women may be required or choose to work up until labour commences. In addition, common features of the pregnancy, such as nausea and weight gain, may preclude participation in certain recreational activities. Importantly though, it is subjective change in group memberships (i.e., women's perspectives on group membership loss, as opposed to measurable objective changes) that are theorised to be most relevant to mental health [22, 24, 28, 39] . However, future research may benefit from a longitudinal design to clarify the temporal impact of group membership loss on mental health.
Nevertheless, this study has demonstrated that changes in social identity do indeed occur during postpartum period, and are meaningfully related to women's mental health. In this regard, confidence in the validity of our analysis is increased by the fact that the patterns observed here align closely with predictions derived from theorising that has been supported in a range of domains, and in studies using a wide range of methodologies (both longitudinal and experimental).
Conclusion
This study has demonstrated that changes in social identity during pregnancy and in becoming a mother are meaningfully related to women's postpartum mental health. Specifically, a decrease in valued group memberships after having a baby is associated with an increase in depressive symptomology during the postpartum period. Understood in the context of the Social Identity Model of Identity Change, we argue that pregnancy and childbirth are a risky time for women's mental health largely as a result of the identity transition that this typically entails. Although more work clearly needs to be done, we believe that the model we advance offers an important new way of conceptualising postpartum depression-and one that has profound implications for both researchers and practitioners. Most particularly, by specifying more closely the social determinants of postpartum depression, it provides insight not only into the way that changes in social identity can impact women's postpartum mental health, but also into the means by which practitioners might best deliver a social cure.
